Purpose: Describe injuries and factors that affect athletes with physical, and sensory-visual disabilities of the Bogotá team. Methods: 165 data from medical records of athletes with disabilities of Paralympic movement members of Bogotá team in the period between 2013 -2015 (men 81%, women 18%, age 32.3±12.04) were chosen for this study. Results: The prevalence of injuries found in the Bogotá selection was 60% with a proportional incidence of 2.09 injuries / athlete. The most common lesion location was the upper extremities (46%). The most injured anatomical structure was muscle (31%). Athletics are the sport with higher prevalence of injuries. Of the 345 injuries, 90% were presented in the training of the athletes, with the gradual onset of the lesion being greater (56.5%). Main cause of the injuries are due to overuse mechanism (68.4%). Conclusions: Investigations like these, are the basis for very specific prevention programs for Paralympic athletes.
INTRODUCTION
Paralympic sports had its beginnings in 1948 in the so-called Stoke Mandeville Games, thanks to Sir Ludwig Guttman, considered the father of the Paralympic Games (Bailey, 2008) . Since then, it has shown rapid growth, from 138 athletes from 17 countries that participated in Rome 1960, to more than 4,000 who took part in the 2012 Summer Paralympics (Bailey, 2008) .
Over time, the Paralympic sports have had a progressive growth in sporting activities, which have directly led to the increase in the number of athletes, adding to the original principle of the sport a method of rehabilitation and inclusion, activities with large physical, emotional or mental demands, which places it at the level of conventional sports (Bailey, 2008) .
And this growth brings many benefits in the life of an athlete on disability status, it is clear that they must take other unfavourable consequences added to their basic condition and triggered by different factors (high volume and intensity of training and competition, the use of prosthesis, underlying diseases, anatomical abnormalities, etc.) (Webborn and Emery, 2014) . The sport can generate positive stimuli and multiple benefits for health and quality of life, but also may be associated with risk of injury (Fagher and Lexell, 2014) . This can be an extra burden and constitute an important economic expenditure, taking into account medical treatment, rehabilitation and the impact on the work capacity (Willick et al., 2013) . This added to the particular conditions of athletes with disabilities, has generated increased interest on the effects of sports in the Paralympic athlete (Patatoukas et al., 2011) . However, to our knowledge, there is little research on the causes of injury from sports participation among disabled athletes (Willick et al., 2013) . In addition, there are other difficulties in epidemiological studies in Paralympic Sports [6] , among them are: (1) Lack of standardized definitions for reporting injuries and their details, (2) short-time tracking studies and (3) the use of self-report surveys that is not confirmed by medical diagnosis.
Different tools have being proposed in order to standardize data and epidemiological records of injuries in Paralympic sports, focusing mainly on the search of risk factors (Ferrara et al., 1992; Paterno et al., 2013) One of these measures was the injury surveillance system of the International Paralympic Committee, which was implemented from the Paralympic Winter Games 2002 (Willick et al., 2016 , Willick et al., 2013 . Also, the first summer games in which injury and illness surveys took place, were the 2012 Summer Paralympics and from there the first study that was published, reported incidence rates of specific injury of the sport considering exposure to risk Willick et al., 2016 , Willick et al., 2013 Manonelles et al., 2005) .
The first ´Paranacionales´ Games in Colombia took place in 2004, where 1,213 athletes from 28 regions of the country participated, and in the last one held in 2015, more than 2000 athletes from 31 regions participated. Notwithstanding, records of frequency and characteristics of injuries are rare in this population, in addition, what is reported in the literature, corresponds to data obtained at sporting events, regardless of information on behavioural injury during preparation for an fundamental competition (Agudelo and Seijas, 2012; Herman et al., 2015) . The identification of sports injuries and the different factors that can influence the appearance, frequency and severity of these athletes in disability status, based on the definition of epidemiological data in the region is required. With this knowledge, it would be possible to promote intervention programs focused on preventing sports injuries of athletes with disabilities. For this reason, the aim of this study was to describe the injuries and related factors affecting Colombian athletes with physical and sensory-visual disabilities.
METHODS

Participants
One hundred and sixty-five (165) clinical records of athletes with physical, visual and cerebral palsy disabilities (CP) members of the Bogota team that participated in the sports included and accepted by the International Paralympic Committee in the period between the years 2013 to 2015 and classified for the 2015 ´Juegos Paranacionales´, were chosen for this study. This research was conducted as part of the training program of athletes under the supervision of coaches and with the approval of the UCAD -(Spanish acronym for Applied Sports Science Unit) directors, a branch of the District Institute for Recreation and Sports responsible for conducting the corresponding biomedical control and registration of athletes for Paralympic program performance. This was completed following the ethics code of the Helsinki Declaration and with approval from the Institutional Committee of Ethics.
The medical records of athletes who met the following criteria were accepted into the study: (1) Athletes classified for the 2015 ´Juegos Paranacionales´, (2) diagnosed with sports injuries by medical personnel specialized in sports medicine and (3) management and monitoring their sports injury by the UCAD.
Methodology
The medical records of athletes who were part of the archive of the UCAD were reviewed and the necessary data from each one were taken to fill out the form. The whole process was carried out from July to October 2016.
The collected data variables on the form were:
• Sports age: Number of years from starting date in current sport to 01/11/2015. • Disabilities (Timpka et al., 2014) :
o Physical: ▪ Raquimedular trauma (RMT); ▪ Amputees; ▪ Les Autres. o Visual. o CP.
• Sport: As per Table 1 .
• Usage of disability-related items (non-sporting): Elements with related medical indication and disabled dependent (wheelchair, prosthesis or orthesis) (Timpka et al., 2014) . • Activity in which the injury occurs: Moment of sport practice (training or competition).
• Injury: Physical complaint or observable damage to the body caused by the experienced or sustained transfer of energy by an athlete during participation in training or competition, regardless of whether he received medical attention (yes or no) (Timpka et al., 2014) . • Type of injury: If the previous question was yes, it was classified according to Table 2 .
• Place of injury: According to Table 3 . • Lost time: Time in which the athlete cannot be part of training or competition from the day following the incident (number of days). • Severity: Number of days lost by the athlete from the day after injury started to the day the athlete fully returned to training and is available for competition (Timpka et al., 2014) :
o Minor: 1 to 7 days, which can be subdivided into mild (1 day), Low (2-3 days) or moderate (4 -7 days). o Moderately severe: 8 to 28 days. o Serious: > 28 days to 6 months. o Long-term: > 6 months.
• Starting mode: Characteristics of the onset of symptoms in time. It was divided into sudden onset (presentation of symptoms: severely, suddenly, and without warning) and gradual onset (appearance of symptoms not clear and with progressive increase) (Timpka et al., 2014) . • Anatomical structure: as Table 4 .
• Causes: Triggering of injury was classified in (Timpka et al., 2014 
Statistical analysis
The statistical analysis was carried out by using software SPSS 24.0® for Windows, Chicago. IL, USA. A descriptive analysis with measures of central tendency, frequencies and percentages was performed. Determining incidence was proportional, calculating the number of injuries of athletes for each sport.
RESULTS
The mean age of athletes was 32.3 ± 12.04 years and the mean sport age was 6.9 ± 6.5 years. Tables 6 and 7 show the frequency in which athletes participated in each sport and the ratio of injuries per athlete respectively. Of the 165 athletes, 99 had a total of 345 injuries to a prevalence of 60% and a proportional incidence of injuries of 2.09 per athlete in the period comprised between 2013 and 2015 (Table 7 ). Athletes on disability status using sports equipment are, for the most part, grouped in specific sports like basketball wheelchair (Table 8) . The most frequent location area for injuries are the upper limbs (46%), figure 1 shows in detail the areas involved.
The most injured anatomical structure was the muscles (31%) (Figure 1) . Among the sports with the greatest prevalence of injuries was athletics (24.6%) the upper limbs area was the most common location, followed by cycling (18.8%) and greater involvement of the lower limbs, and swimming (18%) affecting mostly the upper limbs. Above 5% prevalence are sports like soccer 5 (9.9%), soccer 7 (6.1%) and table tennis (9%). Tables 9 and 10 summarized in detail sport injuries, area, and type of injury with its corresponding percentage.
48% of the injuries were on the right side, 41% on the left side and 11% of injuries had bilateral occurrence.
Of 345 injuries, 90% occurred during training of athletes, being above the gradual appearance of injuries (56.5%). The cause of the most common injuries was by the overuse mechanism (68.4%), followed by trauma (31.6%). Among these traumatic causes of injury, it was found that the most frequent were those generated by stationary objects (15.4%) and non-contact (such sprains). 
DISCUSSION
Multiple studies have highlighted the importance of surveillance and monitoring of sports injuries in conventional athletes and disability status in order to know the epidemiology and aim intervention processes to improve overall performance and fitness of athletes (Curtis and Dillon, 1985; Engebretsen et al., 2013; Fagher and Lexell, 2014; Ferrara et al., 2000) .
In recent years, there have been detailed and organized recommendations on the form and structure that most epidemiological studies should have, specifically detailing the behaviour of sports injuries (Curtis and Dillon, 1985; Levine et al., 2015 with the purpose of improving quality and strengthening scientific evidence, we based this research on those guidelines.
Many of the published studies of injuries in disability status athletes are performed in short periods of time and often describing the events of a specific competition (Curtis and Dillon, 1985; Ferrara et al., 1992; Ferrara et al., 2000) . Our study, on the contrary, provides epidemiological description of injuries from a cohort composed of multiple sports, and all types of disabilities that make up the Paralympic movement for a period that integrates all the previous cycle to the national games held in 2015.
Incidence and prevalence of injuries
The prevalence of injuries found in the Bogotá team that participated in the National Games was 60% (99 injured / 165 athletes). This data varies from study to study; for example, Bernardi et al. (2003) showed a prevalence of 50.7% of muscle injuries in athletes with physical disabilities, Silva et al. (2013a; 2013b) showed 78% in track and field athletes visually impaired and 64% in swimming, Curtis and Dillon (1985) found a prevalence of injuries of 72% in athletes with physical disabilities. In various studies, in addition to the overall prevalence of injury information, the specific prevalence is reported by type of disability or sports. It should be clarified that the follow-up time of studies are very different and range from short observation periods (14 days) (Athanasopoulos et al., 2009) , to monitoring for long periods but only during competitions (Ferrara et al., 2000; Silva et al., 2013a; 2013b) or as ours, for a continuous period including all stages of professional life, making comparison more difficult.
As for the description of general incidence, Manonelles et al. (2005) showed 1.47 injuries per athlete, a lower incidence than the present study, however only taking into account track and field athletes. Silva et al. (2013a; 2013b) found an incidence of 1.93 and 1.5 injuries per athlete, in visual athletes of athletics and swimming respectively. Curtis and Dillon (1985) reported an overall proportional incidence of 3.1 injuries per athlete, higher than this study, however he only includes 4 sports. The importance of this study highlights the fact that it is the only one revised to show an overall incidence in athletes of the Paralympic Movement including multiple sports.
Similar to what was found by Patatoukas et al. (2011) , athletes with a lesser proportional incidence were amputee athletes, showing 0.97 injuries per athlete compared to 1.5 injuries per athlete on this study. Despite being the lowest incidence among different disability groups found by us, it is a high figure compared to the literature; this behaviour might be related to the extensive time of recording conducted in this study (2 years).
Several studies Patatoukas et al., 2011; Curtis and Dillon, 1985; Athanasopoulos et al., 2009; Bernardi et al., 2003) the highest incidence and prevalence is in the athletes who use wheelchairs (athletics, basketball, table tennis, fencing, tennis etc.) contrary to this research that the highest incidence was in athletes with CP, without being low (2 injuries per athlete in a wheelchair). Clearly, data found in the literature on sports injuries in athletes with disability, vary depending on many factors such as, for example, type of research design used, availability of information such as exposure time or organization data by type of sports and disability. In this study, although it does not include athletes exposure time, it is important to calculate the incidence rate as Willick et al. (2013) and described as a factor to intervene (Fagher and Lexell, 2014) , we conducted a proportional incidence according to type of disability, describing the number of injuries on each sport included, which can provide an inference on the reason of the results.
However, prospective studies on organized cohorts and structured monitoring should be designed with the purpose of recording injuries and all of its characteristics in addition to reliable information on demographics and inclusion of exposure times and inability to establish adequate monitoring, control and injury prevention.
Demographic data of samples
Given that Paralympic sport has evolved significantly, making its practitioners take a more professional role, the age range between these athletes is between 18 and 35 years with reports of major isolated ages 60 years (Fagher and Lexell, 2014) . This resembles the results of this study, as the mean age is 32.3 ± 12.04 years. Older athletes are in sports like bowling and shooting classified 1A (according to AHA), considering the strength and endurance component (Levine et al., 2016) . In the Bogota team we found that mean sports age was 6.9 years, with a mode of 2 years and this figure is a better reflection of the population involved in most sports included.
It is important to highlight the low number of women in relation to men who were part of the study, which follows a similar pattern to previous studies (Webborn and Emery, 2014) and is not explained by greater overall proportion of disability status in the population (Agudelo and Seijas, 2012) . Among causes we assume the explanation may be: lack of search, inclusion or little interest, either by the athletes or by sports institutions.
Injury characteristics
The injuries found in the Paralympic Bogota team, were mostly located in the upper limbs, specifically the shoulder, the same as Athanasopoulos et al. (2009 ), Bernardi et al. (2003 , Willick et al. (2013) and Curtis and Dillion (1985) . However, the result depends on the type of sport and disability as shown by Manonelles et al. (2005) , the Silva et al (2013a; 2013b) and this study, where it is found that in sports like track and field athletes in the standing position, soccer 5 and 7 or athletes with CP and visual disabilities, injuries are more common in lower limbs. In turn, and related to most studies found, the anatomical structure and type of injury was most prevalent in muscle spasm or contracture being the most frequent diagnosis (Athanasopoulos et al., 2009; Bernardi et al., 2003; Curtis and Dillon, 1985; Lexell and Fagher, 2014; Ferrara et al., 2000) . To facilitate recollection and data analysis on this study sports injuries were gathered in three groups: spasm or muscle contracture, muscular rupture and bruising. According to the Munich classification of (Mueller-Wohlfahrt et al., 2013) functional injuries that do not involve fibre rupture were included in injures type spasm or contracture, injury type 3a, 3b and 4 in muscle breakdown, and the type B in contusions. No type muscle laceration injuries occurred.
Causal mechanism and start-up mode of injuries
Overuse injuries in athletes from Bogota had a higher percentage compared to traumatic (68.4 vs. 31.6, respectively) similar to Silva et al. (2013a; 2013b) studies with evidence of 80% of injuries triggered by overuse mechanisms, and Webborn and Emery (2014) showed 58% of overuse injuries, contrary to Athanasopoulos et al. (2009) with a frequency 62.1% to 22.1% for traumatic injuries.
These variables are heavily influenced by the type of study according to the time of injury and characteristics of sport. In descriptive studies during competitive periods (e.g., Paralympics Games), the most common causal mechanism shall be traumatic ones and acute presentation, if it is for a long period of time, injuries shall be with overuse mechanisms and more gradual inception. In addition, if the study also specifies contact sports, injuries are of acute and traumatic presentation, but if it is endurance sports, injuries are usually overuse and gradual. (Herman et al., 2015; Webborn and Emery, 2014) .
Time of injury
When we speak about the time of injury to determine whether the occurrence is in competing or during training, there is a direct dependence on the type of study, finding more publications for specific events, most often during the competitive period, for example Paralympics Games (Engebretsen et al., 2013; Willick et al., 2016.) . The most common time for injuries of our study was injury during training 90%, common datum in a sample for a long time, in which the proportion of time in competing compared to that of training is low. These results are similar to those found by Patatoukas et al. (2011) that is equal to this retrospective study and shows that 56.2% of the injuries occurred during training.
CONCLUSIONS
This is the first descriptive study of injury in athletes in condition of disability of the Paralympic Movement held in Bogota, Colombia. The general proportional incidence of injuries in athletes of the Bogota selected team in the time period comprised between 2013 and 2015 was 2.09 injuries per athlete and prevalence of injuries in athletes was 60%.
Most athletes who participated in these games were male and belonged to the group of physical disability.
The athletes with CP disabilities had the highest incidence of injury. Sports with the highest rate of injury were running, cycling and swimming. The area of most frequent injury are the upper limbs; however, it depends on the type of disability and according to the sport: athletes visually impaired and CP are injured more often at the lower limbs, contrary to athletes injured on wheelchair in which the upper limbs are compromised.
The most common type of injury was a muscle injury. It was not possible to define the type of injury according to time of evolution and severity due to lack of information in medical records. The moment where most injuries occur was identified in training, with gradual onset and the cause was overuse mechanism. It is important to conduct and encourage studies involving exposure time which is the clearest risk factor and associated with sports injuries.
Studies such as this are important because there is a (1) clear definition of variables and (2) extensive characterization of athletes and injuries, there is (3) an extended time for reviewing and (4) a large number of sports and sportsmen. On the other hand, being a retrospective study we have a low level of evidence and many possible biases. Lack of information in medical records negatively affects the accuracy of the findings, being in training there was no possibility to include athlete´s exposure to the sport. It was not possible to determine time of disability and severity of the injury and no association to risk was found.
